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Abstract of JP 5080836 (A) 

PURPOSETo provide the teaching data generating 
method for an image picl<up device where plural 
image pickup areas are easily and accurately set 
and the efficiency and accuracy for generating 
teaching data are remarl<ably enhanced. 
CONSTITUTION:A bonnet BN, an image picl<up 
area indication mark Ha which is the one image 
pickup area indication mark Ma located on the 
surface of the bonnet BN and also corresponding to 
the image pickup area and the overlapping area 
indication mark Mb corresponding to the overlapping 
area which is image-picked-up by overlapping at the 
time of picking-up an image are displayed in a 
display 1 1 a. The plural image pickup areas are 
successively decided with the image pickup area 
indication mark Ha and the decided image pickup 
area indication mark Ha is displayed by changing 
color from red to white. 
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1. Tills document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]An air-conditioner for vehicles characterized by comprising the following which computes a controlled variable based on 
two or more physical quantity related with heat load required for vehicle indoor air conditioning control, and controls a 
temperature control means in an air conditioning unit, an air-capacity regulation means, an exit-cone regulation means, etc. 
A desired value generating means which generates at least one desired value in said two or more physical quantity which should 
be made to change in time. 

An estimation means which presumes physical quantity in which measurement is [ that measurement of said two or more 

physical quantity is impossible, or ] difficult. 

A calculating means which computes an optimum value of a control parameter and determines said controlled variable based on 
said desired value, said estimated physical quantity, and measurable physical quantity of said two or more physical quantity. 
An air conditioning control means which comprises a linearity compensation means to which linear operation of this calculating 
means is carried out. 

[Claim 2]In the air-conditioner for vehicles according to claim 1, said desired value generating means. Generate and blow-off 
temperature of said temperature control means, blow-off air capacity of said air-capacity regulation means, and a desired value 
that an exit-cone change of said exit-cone regulation means should make change in time said estimation means. Presume 
physical quantity, such as body temperature in which measurement is [ that measurement of said two or more physical quantity 
is impossible, or ] difficult, and blow-off air capacity, and said calculating means, An air-conditioner for vehicles, wherein it 
computes an optimum value of said control parameter by setting up a valuation function, it determines said controlled variable 
based on measurable vehicle room temperature of said desired value, said estimated physical quantity, and said two or more 
physical quantity and said linearity compensation means carries out linear operation of said calculating means. 
[Claim 3]In the air-conditioner for vehicles according to claim 1, said desired value generating means, A desired value which 
blow-off temperature of said temperature control means, blow-off air capacity of said air-capacity regulation means, an exit- 
cone change of said exit-cone regulation means, and a crew member's skin temperature should make change in time is 
generated, While presuming body temperature in which measurement is [ that measurement of said two or more physical 
quantity is impossible for said estimation means, or ] difficult, blow-off air capacity, etc.. Based on such estimated physical 
quantity, presume said crew member's skin temperature, and said calculating means, An air-conditioner for vehicles, wherein it 
computes an optimum value of said control parameter by setting up a valuation function, it determines said controlled variable 
based on measurable vehicle room temperature of said desired value, said estimated physical quantity, and said two or more 
physical quantity and said linearity compensation means carries out linear operation of said calculating means. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention processes two or more physical quantity related with heat load required for air conditioning 
of outdoor air temperature, intensity of radiation, etc. according to system and control theory (modern control theory) and 
[0002? air-conditioner for vehicles which air-conditions the vehicle interior of a room to target temperature. 

[Description of the Prior Art]From the former, based on a vehicle room temperature preset value, actual vehicle room 
temperature, outdoor air temperature, and intensity of radiation, air capacity and an exit cone are controlled and ihe air- 
«°m'''*1T'' ''^^'"^^^ air-conditions the vehicle interior of a room to target temperature is known (for example refer to 

6 No. 578 per month in Nissan service **** Showa 62). In this kind of device, as shown in drawing 10, the vehicle room' 
temperature preset value Tptc, the vehicle room temperature Tine, the intensity of radiation Qsun, and the outdoor air 
temperature Tamb are inputted into the controller 1, To the difference of the preset temperature Tptc and the actual vehicle 
room temperature Tinc, the intensity of radiation Qsun, the outdoor air temperature Tamb, and the preset temperature Tptc A 
control-command value is computed by multiplying by the control parameters K10-K13 obtained experimentally respectively 
The computing units la and lb determine the controlled variable X, i.e., the air mix door opening, and the Blois driver voltage 'vf 
of the air conditioning unit 2, The air conditioning unit 2 of the common knowledge which comprises a heater core an 
evaporator, an air mix door, Blois. each blow-off door, etc. is controlled, and the vehicle room 3 is air-conditioned with the target 
blow-off temperature To and the target blow-off air capacity Ga 
[0003] 

[Problem(s) to be Solved by the InventionjHowever, in the conventional device, in order to determine the control parameter of a 
controller which is satisfied with the bottom of any environmental conditions of a response and stability, there is a problem that 
a crew members comfortable feeling is not satisfied in any environments other than the environmental condition which needs a 
huge experiment man day, and also was assumed beforehand. 

[0004]The purpose of this invention follows a desired value, securing a response and stability to all environmental conditions and 

providing the easy air-conditioner for vehicles has tuning of a control parameter 

[0005] 

[Means for Solving the Problem]When it matches with drawing..1 which is a figure corresponding to a claim and this invention is 
explained, an invention of claim 1, A controlled variable is computed based on two or more physical quantity related with heat 
load required for vehicle indoor air conditioning control, and it is applied to an air-conditioner for vehicles which controls a 
temperature control means in the air conditioning unit 2, an air-capacity regulation means, an exit-cone regulation means etc 
And the desired value generating means 71 which generates at least one desired value in two or more physical quantity which 
should be made to change in time. The estimation means 72 which presumes physical quantity in which measurement is [ that 
measurement of two or more physical quantity is impossible, or ] difficult. The above-mentioned purpose is attained by 
computing an optimum value of a control parameter and having the air conditioning control means 7 which comprises the 
calculating means 74 which determines a controlled variable based on a desired value, estimated physical quantity and 
measurable physical quantity of two or more physical quantity, and the linearity compensation means 73 which carries out linear 
operation of this calculating means 74. The desired value generating means 71 A of an air-conditioner for vehicles of claim 2 
Generate and blow-off temperature of a temperature control means, blow-off air capacity of an air-capacity regulation means 
and a desired value that an exit-cone change of an exit-cone regulation means should make change in time the estimation 
means 72A, Presume physical quantity, such as body temperature in which measurement is [ that measurement of two or more 
physical quantity is impossible, or ] difficult, and blow-off air capacity, and the calculating means 74A, An optimum value of a 
control parameter is computed by setting up a valuation function, a controlled variable is determined based on measurable 
vehicle room temperature of a desired value, estimated physical quantity, and two or more physical quantity and the linearity 
compensation means 73A carries out linear operation of the calculating means 74A further. The desired value generating means 
71 B of an air-conditioner for vehicles of claim 3, A desired value which blow-off temperature of a temperature control means 
blow-off air capacity of an air-capacity regulation means, an exit-cone change of an exit-cone regulation means, and a crew ' 
members skm temperature should make change in time is generated. While the estimation means 728 presumes body 
temperature in which measurement is [ that measurement of two or more physical quantity is impossible, or ] difficult blow-off 
air capacity, etc., Based on such estimated physical quantity, presume a crew member's skin temperature, and the calculating 
means 74B, An optimum value of a control parameter is computed by setting up a valuation function, a controlled variable is 
determined based on measurable vehicle room temperature of a desired value, estimated physical quantity, and two or more 
physical quantity, and the linearity compensation means 738 carries out linear operation of the calculating means 748 further 
[0006] 

[Function]The calculating means 74 of the air conditioning control means 7 computes the optimum value of a control parameter 
determines a controlled variable based on the desired value generated by the desired value generating means 71 the estimated' 
physical quantity presumed by the estimation means 72, and the measurable physical quantity of two or more physical quantity, 
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optimum value of the control parameter by having set up the valuation function in claim 2, and was generated by the desired ^ 
value generating means 71 A, blow-off air capacity, and the desired value of an exit-cone change, Based on estimated physical 
quantity presumed by the estimation means 72A, such as body temperature and blow-off air capacity, and the measurable 
vehicle room temperature of two or more physical quantity, the controlled variable of the air conditioning unit 2 is determined. 
The change of the blow-off temperature which the calculating means 74B furthermore computed the optimum value of the 
control parameter by having set up the valuation function by claim 3, and was generated by the desired value generating means 
7 IB, blow-off air capacity, and an exit cone, and the desired value of a crew member's skin temperature. Based on estimated 
physical quantity presumed by the estimation means 72B, such as body temperature, blow-off air capacity, and a crew member's 
skin temperature, and the measurable vehicle room temperature of two or more physical quantity, the controlled variable of the 
air conditioning unit 2 is determined. 

[0007]In the means for solving the aforementioned problem explaining the composition of this invention, and the paragraph of the 
operation, in order to make this invention intelligible, the same numerals as the element of the example corresponding to the 
numerals of each means were used, but thereby, this invention is not limited to an example. 
[0008] 

[Example]Drawing 2 is a block diagram showing the composition of one example. A same sign is attached to the same apparatus 
as drawing 10, and it explains focusing on a point of difference. In a figure, the outside air temperature sensor with which the 
solar radiation sensor with which 4 detects the intensity of radiation Qsun, and 5 detect the outdoor air temperature Tamb, and 
6 are room temperature setters which set up the vehicle room temperature preset value Tptc. 
[0009]7 is a controller which comprises a microcomputer and its periphery article. 

It consists of the norm model 71, the observer 72, the linear compensator 73, and the optimal regulator 74, Based on the 
intensity of radiation Qsun, the outdoor air temperature Tamb, the vehicle room temperature preset value Tptc, and the vehicle 
room temperature Tine, the controlled variable X, i.e., an air mix door opening, and the Blois driver voltage Vf are computed, and 
the air conditioning unit 2 is controlled. 

[OOlOlThe norm model 71 mathematizes transition by the temporal change and environmental variation of the blow-off air 
capacity Ga and the blow-off temperature To suitable for human being's comfortable feeling like a following formula, and 
computes target skin temperature Tf* when changing the vehicle room temperature preset value Tptc, and target vehicle room 
temperature Tine*. Also in a transient until it reaches those target temperature, these target skin temperature Tf* and target 
vehicle room temperature Tine* determine the change condition of the temperature suitable for the crew member's comfortable 
feeling at the same time they determine a comfortable air conditioning temperature at the time of regular. 

dXr/dt=Ar-Xr+Bt-Tptc (1) 

Yr=Cr-Xr ... (2) 

Here, Xr is a state variable vector, Yr is an output-variable vector, and Xr=Yr=[Tf*, Tine*] ^ and Ar, Br, and Cr are coefficient 
matrices. 

[001 1]Dra wi ng 3 is a time chart which shows the air conditioning result (solid line) and the air conditioning result (dashed line) 
according to a device conventionally by the air-conditioner for vehicles concerning this invention, 
(a) shows the time of lowering the preset temperature Tptc at the time t1, and (b) shows the time of raising the preset 
temperature Tptc at the time t2. 

The controlled variable of the controller 1 determines the transient change of the vehicle room temperature Tine when changing 
the preset temperature Tptc in the conventional air-conditioner, and it does not not necessarily satisfy a crew member's 
comfortable feeling to transient state. In the air-conditioner of this invention, since target skin temperature Tf* and target 
vehicle room temperature Tine* according to a temporal change and an environmental variation were determined in the norm 
model 71, the air conditioning temperature suitable for the crew member's comfortable feeling is set also to a transient as well 
as the time of regular. 

[0012]Drawing 4 Is a control block diagram showing the composition of the observer 72. Below, the sign in a control block 
diagram is displayed in accordance with the general notation of system control (modern control), and omits those explanation. In 
a figure, 72a is a system of a actual controlled object. 

It is assumed that it is a linearity time invariant system (fixed factor system) which has the fixed factor matrix Ao, Bo, and Co by 
the experimental result of an air-conditioner. 

The observer 72 has an inference model of the controlled object system 72a identified beforehand. By feeding back a deviation 
(Yo-Yo^) with vehicle room temperature point estimate Yo^ outputted from the inference model beforehand identified the 
measurable vehicle room temperature Yo (= Tine), The body temperature Tm in which measurement is [ that measurement is 
impossible or ] difficult, the blow-off air capacity Ga, the air mix door opening Xmm (un-illustrating), etc. which are shown in 
drawing 5 are presumed, and the present skin temperature Tf is presumed based on these point estimates. 
[0013]Now, the equation of state of the system 72a of a controlled object and an output equation are expressed as follows. 
dXo/dt=Ao-Xo+Bo-U ... (3) 
Yo=Tinc=Go-Xo ... (4) 

Here, Xo is a state variable vector and Xo=[Tm, Tine, Ga, Xmm] ^ and U are control-command value vectors. An inference 
model is expressed by the following formula when the point estimate of the state variable Xo of the body temperature Tm 
presumed by the inference model identified beforehand, the blow-off air capacity Ga, and the air mix door opening Xmm is made 
into XqS. 

dXoS/dt=Ao-XoS+Bo-U ... (5) 
Yo=TincS=Co-XoS ... (6) 

Here Xo^=[Tm^, Tinc^, Ga^, Xmm^] ^, As for the point estimate of the body temperature Tm, and Tinc^, the point estimate of 
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point estimates of the EMIKKUSUDOA opening Xmm. In order to complete change of the coefficient matrix Ac and Bo, and the 
estimated error eo (=Xo^-Xo) of each state variable produced by disturbance as zero, the observer 72 is expressed as follows 

by adding feedback to an inference model, as shown in drawing 4. 

dXoS/dt=Ao--XoS+Bo-U+F- (Yo~Yo^) ... (7) 
Here, F is feedback coefficient MATORISUKUSU. 

[0014]By the way, since the controlled object system in an air-conditioner is nonlinear and it is difficult to carry out nonlinear 
operation of the optimal regulator 74 mentioned later, the linear compensator 73 performs linearization compensation. The linear 
compensator 73 is constituted by non-linear state feedback and nonlinear state feedforward as shown in drawing 6 (a). Namely, 
u=f(X, t) +g(X. t) -U ... (8) 

Here, u1, U=[u2] the control-command value as which u1 determines the Blois voltage in addition, and u2 are control- 
command values which determine blow-off temperature, f (X, t) is a non-linear feedback function, and g (X, t) is a nonlinear 
feedforward function. (8) U-Y is linearized by the formula and it is changed like a following formula (dravying 6 (b).). 

dY/dt=A1, Y+B1, andU (9) 

Here, A1 and B1 are coefficient matrices. 

[0015]Since the optimal regulator 74 follows the desired value of the norm model 71, it computes the optimum value of the 
control parameter which reconciles a response and stability using the valuation function J, and determines a controlled variable. 
The valuation function J is expressed with a following formula. 
J=integral (W1, 2+W2, 2+W3, 2+W4, and(du2/dt) 2) dt ... (10) 

deltaTinc here the deviation of the vehicle room temperature Tine and its desired value Tine* and deltaTf, The deviation of the 
skin temperature Tf and desired value Tf* of a crew member and dul/dt, The time differentiation value which shows the rapid 
difference of the control-command value change as which the time differentiation value which shows the rapid difference of the 
control-command value change which determines the Blois driver voltage Vf, and du2/dt determine the blow-off temperature 

To, W1, W2, W3, and W4 are weighting factors, integral shows the integration operator from 0 to infinity. In an upper type, deltaTf 
expresses the partial thermal sensation of the part where solar radiation and a blow-off wind hit, and dul/dt and du2/dt express 
a feeling of change of the noise of Blois, blow-off air capacity, and blow-off temperature. These deltaTinc, deltaTf, dul/dt, and 
du2/dt(s) are main parameters which affect a crew member's amenity. 

In order to evaluate a comfortable feeling synthetically, the weighting factor W1 of each parameter, W2, W3, and W4 are 
determined first. 

[0016]An expansion system as shown in a following formula from (1), (2), and (9) types which were mentioned above is 
constituted. 

dE/dt=Ae-E+Be-dU/dt ... (11) 

Here, a coefficient matrix and e of E=[dY/dt, e, dXr/dt] ^ and Ae, and Be are deviation vectors (e=Yr-Y). (1 1) In a formula, the 
control law which makes the valuation function J the minimum is expressed with a following formula. 

dU/dt=K1, dY/dt+K2, e+K3, and dXr/dt ... (12) 

Here, K1, K2, and K3 are control parameter matrices. (12) In order to make small time differentiation value dU/dt of the control- 
command value vector of a formula as much as possible and to make a desired value follow, a following formula determines the 
control parameter K1, K2, and K3. 
(K1, K2, K3) =-R~lBeTp ... (13) 

Here, R is a weighting-factor matrix and P is a matrix solution of the following Riccati equation. 
Ae""", P+P-Ae+Q-P-Be-R~\ Be^, and P=0 ... (14) 

Here, Q is a weighting-factor matrix. Thus, according to a predetermined algorithm, the control parameter K1, K2, and KG are 
determined by setting up the weighting-factor matrices Q and R. The controlled variable of the optimum control command value 
vector U 2, i.e., an air conditioning unit, is determined by substituting for (11) types the control parameter K1 determined by the 
upper type, K2, and K3, and integrating with them. 
U=K1, Y+K2, integraledt+K3, and Xr+{U(0)-K1 and Y (0) 
-K3 and Xr (0) ... (15)) 

Here, U (0), Y (0), and Xr (0) are the initial values of a control-command value, an output, and a state variable, respectively. 
[001 7]Drawing 7 is a control block diagram showing the composition of the optimal regulator 74 which did in this way and was 
designed. Drawing 8 is a time chart which shows the calculating process of the control-command value of the optimal regulator 
74. Target vehicle room temperature Tine* and target skin temperature Tf* which were computed with the norm model 71 as the 
optimal regulator 74 was shown at the time t3 of drayying 8, The controlled variable of the air conditioning unit 2 is determined 
that the area of a difference with estimated value Tf^ of the actual vehicle room temperature Tine and skin temperature will 
serve as the minimum. That is, the air conditioning unit 2 is controlled to become a temperature target value of the norm model 
71 suitable for the crew member's amenity, securing a response and stability under all conditions based on the valuation function 
J which evaluates a crew member's amenity. The controlled variable computed by the optimal regulator 74 as mentioned above 
is linearized by the linear compensator 73. 

[0018]Drayying 9 is a flow chart which shows the control program executed with the microcomputer of the controller 7. A 
microcomputer will start execution of this control program, if the main switch which an air-conditioner does not illustrate is 
thrown in. This flow chart explains operation of the controller 7. In Step SI, the vehicle room temperature preset value Tptc set 
up by the room temperature setter 6 is inputted, target skin temperature Tf* and target vehicle room temperature Tine which 
suited the crew member's comfortable feeling with the norm model 71 are computed, and they are outputted to the optimal 
regulator 74. At continuing Step S2, by the observer 72, the body temperature Tm in which measurement is [ that measurement 
is impossible or ] difficult, the blow-off air capacity Ga, the air mix door opening Xmm, etc. are presumed, the present skin 
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[0019JAt Step S3, by the optimal regulator 74 based on skin temperature point estimate Tf^ presumed by the desired value of 
the norm model 71, and the observer 72, and the measured vehicle room temperature Tine, While computing a deviation with a 
desired value, and the variation of a controlled variable, by the valuation function J, the optimal control parameter for following a 
desired value is computed, a controlled variable is determined, and it outputs to the linear compensator 73. In step S4, the 
controlled variable from the optimal regulator 74 is linearized with the linear compensator 73. And the linearized controlled 
variable is outputted to the air conditioning unit 2 at Step S5. The air conditioning unit 2 drives Blois and air-conditions the 
vehicle room 3 while it drives the actuator of an air mix door and each exit-cone door according to this controlled variable. 
[0020]Thus, with the norm model 71, when [ regular ] a crew member's comfortable feeling is suited, set up target skin 
temperature Tf* of a transient, and target vehicle room temperature Tine*, and by the observer 72. The body temperature Tm in 
which measurement is [ that measurement is impossible or ] difficult, the blow-off air capacity Ga, and the air mix door opening 
Xmm are presumed. Ask for skin temperature point estimate Tf^ based on these point estimate Tm^, Ga^, and Xmm^, and by 
the optimal regulator 74, Since target skin temperature Tf* and target vehicle room temperature Tine* are followed, while 
computing the optimum value of a control parameter by the valuation function J, Since the controlled variable was determined 
based on target skin temperature Tf*, target vehicle room temperature Tine*, estimated-physical-quantity Tm^ of the observer 
72, Ga^, Xmm^, and the measurable vehicle room temperature Tine, It becomes possible to make target temperature follow, 
securing a response and stability to all environmental conditions, and the experiment man day for tuning of a control parameter 
is reduced. Since the skin temperature Tf which is an important parameter for the observer 72 to realize a crew member's 
comfortable air conditioning was presumed, the skin temperature Tf can be detected without equipping with the skin temperature 
sensor which gives a crew member displeasure. 

[0021]Although target skin temperature Tf* and target vehicle room temperature Tine* are generated with the norm model 71 
and the body temperature Tm, the blow-off air capacity Ga, the air mix door opening Xmm, and the skin temperature Tf were 
presumed by the observer 72 in the above-mentioned example. The physical quantity presumed by the physical quantity and the 
observer 72 which make it generate with the norm model 71 is not limited to the above-mentioned example. 
[0022]in the composition of the above example — the controller 7 — an air conditioning control means — the norm model 71 — 
a desired value generating means — the observer 72 constitutes an estimation means, the linear compensator 73 constitutes a 
linearity compensation means, and the optimal regulator 74 constitutes a calculating means, respectively 
[0023] 

[Effect of the InventionjAt least one desired value in two or more physical quantity which computes the optimum value of a 
control parameter in the invention of claim 1 as explained above, and is related with heat load required for air conditioning 
control which should be made to change in time, The controlled variable of the air conditioning unit was determined based on the 
estimated physical quantity in which measurement is [ that measurement is impossible or ] difficult, and measurable physical 
quantity. 

Therefore, it becomes possible to make target temperature follow, securing a response and stability to all environmental 
conditions, and the experiment man day for tuning of a control parameter is reduced. 

The desired value which should compute the optimum value of a control parameter by setting up a valuation function in the 
invention of claim 2, and a blow-off temperature required for air conditioning control, blow-off air capacity, and an exit-cone 
change should make change in time, The controlled variable of the air conditioning unit was computed based on estimated 
physical quantity, such as body temperature in which measurement is [ that measurement is impossible or ] difficult, and blow- 
off air capacity, and measurable vehicle room temperature. 

Therefore, it becomes possible to make target temperature follow, securing a response and stability to all environmental 
conditions, and the experiment man day for tuning of a control parameter is reduced. 

The desired value which should furthermore compute the optimum value of a control parameter by setting up a valuation 
function by the invention of claim 3, and a blow-off temperature required for air conditioning control, blow-off air capacity, an 
exit-cone change, and a crew member's skin temperature should make change in time. The controlled variable of the air 
conditioning unit was computed based on the presumed skin temperature presumed based on estimated physical quantity, such 
as body temperature in which measurement is [ that measurement is impossible or ] difficult, and blow-off air capacity, and 
measurable vehicle room temperature. 

Therefore, it becomes possible to make target temperature follow, securing a response and stability to all environmental 
conditions, and the experiment man day for tuning of a control parameter is reduced. 

The desired value of the skin temperature of the crew member who is an important parameter for realizing comfortable air 
conditioning is generated. Since the controlled variable of the air conditioning unit was determined based on the presumed skin 
temperature presumed based on estimated physical quantity, such as body temperature and blow-off air capacity, skin 
temperature can be detected to a crew member, without equipping with the skin temperature sensor which gives displeasure, 
and comfortable air conditioning can be performed to him. 



[Translation done.] 
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